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Comparing the intensity of the H20 144|~ line on Mars,
the Moon and the stars, the Author established, by using a pho=
tometric method under ideal high-altitude winter conditions,
that Planet Mars containes 2 » 1077 g/cm” of H,0 in the state of
vapor. Assumed entirely liquefied, this amount of msrtian water

would constitute on the ground a layer 0 2 mm tthko

" UneL. | Aok

*
*%* %*

Polar caps of Planet Mars polarize the light in the man-
ner of tiny water ice crystals. These were reproduced in labora=
tory conditions by reconstituting martish physical featureé [13l.
Light is also polarized by martian clouds just as it is by terres-
‘trial cirrus clouds [2]. The infrared reflecting power of polar
caps is compatible with water white frost [3]. It is thus certain
that the atmosphere of Mars contains water vapor, which, being
very mobile, must move about seasonably and alternately from one
hemisphere to the other [2, 4],

But to-date all attempts to seek the spectroscopic proof

of existence of water vapor have failed (see [3, 5, 6, 7].

* Mesure -dé. la quantité de vapeur d'eau contenue dans l'atmosphére
de la planéte Mars, -
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For lack of data, speculative estimates divefged as follows:
6 - 10"" g/cn® (Kuiper, 1948, [3], < b4 -10-2 g/cm® (Hess, 1948, [87),
"1 4102 grem? (de Vaucouleurs [91), 3 - 1072 g/cn’ (Goody, 1957 [10]1),
from & - 1072 to L - 102 g/cm® (H. C. Urey, 1959 [11]1). The obser-
vations conducted in a free balleoon led me 1o the estimate of
© 2.5 - 1072 g/en® [12].

METHOD. - In January 1963 Planet Mars had +19° for decli~
nation and it was high in the sky, while the low temperatufe of the
winter left little water vapor in our atmosphere. The very-highly
located Scientific Station of Jungfraujoch (3,600 m in the Alps)
is above the atmospheric layers containing most of the terrestrial
water, There the temperature often drops to — 25°C, and the humi-
dity-— below 20% . The atmosphere contains then above the place of
observation only a few centigrams of water per cma. Such conditions
allow the searching of water vapor in planetary atmospheres by a
simple photometric comparison of telluric bands between the heaven-
ly body and the comparison light provided by the Sun, the Moon and
6ertain stars, If is thus aprropriate to select non-saturated
spectral bands along visual rays under the given conditions of
observation., The 1,15 and l.40,~ bands are suitable for that purpose,
the latter, more intense, being saturated for lO"l'g/cm2 s COYrespoi-

ding to the maximum sensitivity of PbS cells.

DEVICE. ~ The 1.,k ”,band is isolated by a Lyot-type polaris
zing filter with four quartz plates of O,k w half-width, centered
on 1,385 W . I previously descibed a device utilizing such filters
to measure the spectral band intensity [12,13]. The light condens-
ser is a reflecting telescope, 50 cm in diameter, with a £/I aper-
ture. The Cassesrain combination gives it a 3.5 m focal length,
Oﬁihg to the half-wave blade modulator recently described [147],
the fzifér transmits the swnectral band to be measured and two late-

ral bands alternately and rapidly. A Wollaston birefringent prism .



is substituted for the polarizer at the output. It emits two ortho-
gonaily polarized and opposité-phase modulated beams, which illumi-
nate the two halves of the photocathode of the PbS cell, especially
prepared in M, Lallemand's laboratory with an additional median
electrode directly connected to amplifier output resistance. When

cooled by means of solid carbon dioxide, the cell promotes natural

fluctuations of 1031w in 1 s. .

The signal emitted by the 1.4 w band of H,0 is compensated
by the interposition of a quartz plate between the two mobile pola-
rizers, creating a ribbed spectrum of adjustable contrast, framing
the band to be measured, : -

The observer ensures a precise compensation thanhks to- the
prolonged integration of the residual signal with the help of a
fluxmeter., The sensitivity increases as the heavenly body's bright-
ness and as the square root of the integration duration. A dozen of

60 s-integrations on Planet Mars, of +0.7 magnitude, provide the

tenor in water with a precision to X8 10-> g/cm?,

The indications of the compensator are converted into tenor
in water by previous calibration, obtained by aiming at light sour-
ces at increasing distances, between 3 and 300 m, knowing the tempe~

rature and humidity of the air,

OBSERVATIONS, - I stayed at Jungfraijoch during the whole
month of January 1963, accompanied by M. G, Spaak. The light azimuth-

al telescope, easily transportable, was installed during every favo~-
raﬁle night on the terrece of the "Sphinx" after clearing the snow
and a strong packing so as to minimize the danger of high wind,

A hot air outlet protected the electronic device from the cold,
helping at the same time the hands of the operator. We watched the
water tenor in the terrestrial aﬁmosphere by taking readings on the

loon or on “"Betelgeuse' at different zenithal distances., We determi-

ned the resulting signal in the direction of Planet Mars.
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A series of measurements on ﬁhe Planet itself were interﬁosed.
Five determinations collected on the 15, 16, 21, 23 and 28 Jan,1963,
have given each time a signal on Mars exceeding that attributed to
terrestrial water vapor. The differ-nce was worth three times the
sensitivity threshold: Thus water vapor Ifrom Mars did exert its effect
upon the device, :

During the most favorable night of all, the terrestrial water

'along the visual ray descended to 4,2 1072 g/cm®, Two series of mea-

surements on Mars gave 7.6 -lo'zg/cma, the difference of 3.4 »10"2. %
1. 10"2 g/cm2 being due to water vapor on the Planet, Solar light
crosses twice the martian atmosphere. An oblique trajectory at the
limb of the disk adds to the course, The integration shows that in
order to obtain the humidity on the planet, the preceding value,
say 8.5 ¢ 10'.'3g‘/cm2 must be divided by &,

The device was calibrated at the terrestrial atmospherié

pressure, The martian pressure, 10 times lower, diminishes the inten-

.8ity of the spectral bands by about the factor of 2.3 [15]. Upon

correction, the quantity of water vapor found for the whole of
martian atmosphere is worth 2+10°2 g/cma. If we assume it to be
entirely in liquid form, martian water would form on the ground a

layer 0.2 mm thick,

PEY Y THE ©ND * ok ok ok

Translated by ANDRE L, BRICHANT
for the
NATIONAL AERONAUTICS AND SPACE ADM'ON
9 July, 1963
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